Abstract. Borsuk-Ulam type theorems for arbitrary compact Lie group actions are proven. The transfer plays a major role in this approach.
(ii) We now specialize to the case F = G/H and recall (e.g. [Kaw91, Th. 3 .15]) that τ (G/H), the tangent G-bundle of G/H, is nothing but the bundle G × H τ eH (G/H) → G/H associated with the principal H-bundle G → G/H, where τ eH (G/H), the tangent space of G/H at eH, is regarded as the isotropy representation of H, and that an honest G-equivariant vector bundle on G/H is nothing but a finite-dimensional real H-representation. Thus, for any finite-dimensional real representation V of H, t(V ) may be written as
which is natural with respect to X and is denoted by t H (V ) to emphasize H.
Remark 0.2. (i) When ξ = 0, t(ξ) is the equivariant version of Boardman's umkehr map [Boa66] , [BG75, §4] , which yields the equivariant Gysin type homomorphism in Definition 0.3(ii). (For related constructions, consult [Kaw91, 6 .1] for the equivariant Gysin homomorphism, and [ASi71, 3] for the family version of the topological index.) When ξ = τ (F ), t(ξ) is the equivariant version of the Becker-Gottlieb transfer [BG75] .
(ii) When G is a finite group and F = G/H, we will consider the case ξ = 0, and the resulting transfer t H (ξ) is the equivariant version of the usual transfer of Roush [Rou71] , Kahn-Priddy [KP72] , and Becker-Gottlieb [BG75] , which all agree in this case. Now the following concept is the essence of our approach. Definition 0.3. (i) Leth G be a G-equivariant reduced generalized cohomology theory. For any G-CW complex X, the pointed version p X : X + → S 0 of the canonical projection X → {a singleton} induces
and we call an element x ∈h *
(ii) Let F be a family of conjugacy classes of proper closed subgroups of G, and
For a G-CW complex X, we say that an element x ∈h *
. We set the transfer index of X with respect toF by Indexh * 
* yields, via the equivariant Thom isomorphism, the split surjection
for any finite G-CW complex X. This fact played a major role in [ASe69] .
We have now arrived at the main results of this paper.
Theorem 0.5. (i) Given G-CW complexes X and Y, suppose there exists an ele-
(ii) Given G-CW complexes X and Y, suppose there exists an element x ∈h * 
Proof. (i) follows immediately from the naturality of ((H),VH )∈F t H (V H )
* with respect to X.
Without loss of generality, we may assume that Y K = ∅ and choose a representative H of (H) to be a closed subgroup of K for any (H) ∈ F. Thus, consider a fixed
as the basepoint, and we have
are respectively induced by the K-equivariant pointed maps
where q Y sends the extra basepoint of Y + to y 0 ∈ Y. In particular, for some y ∈ h *
Now, contrary to the claim, suppose that
which implies that x = (
. But, this means that x is notF -essential, which is a contradiction. This completes the proof. 
Thus, if there is a (Z/2) r -equivariant map
where the target is also given by the diagonal antipodal action, then
Furthermore, if all of these inequalities happen to be equalities, then any such (Z/2) r -equivariant map (0.1) is non-equivariantly essential. We shall end this paper with an application that uses the Borel cohomology. For this purpose, we prepare a lemma.
Lemma 0.8. Leth
* be a non-equivariant reduced generalized cohomology theory, and X a G-CW complex. Suppose there is an integer n such that the canonical pointed projection p X : X + → S 0 induces an isomorphism
any (H) ∈ F (thus the Becker-Gottlieb situation as in Remark 0.2(i)), the canonical injection
is an isomorphism in dimensions ≤ n.
Proof. Considering the Atiyah-Hirzebruch spectral sequence
we see by the assumption that p X induces isomorphisms 
